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A number of volatile liquids for use in refrigerating plants Have' been
proposed or tried at various times, but in present-day practice use is chiefly
made of ammonia (NH)3 and carbon dioxide (CO2). Sulphur diOxirde-^SQ^)'1
is also used to some extent in small machines, but it is not nearly'so-popular
as the first two refrigerants mentioned. Ethyl chloride, a volatile hydro-
carbon with the formula C2H2C1, has also been used for small machines
of the domestic class. These substances are all used with compression
plants. For machines working on the absorption system ammonia is used,
the ammonia being absorbed either in water or in ammonium nitrate. In
another special design of plant water itself has been used, the cold being
produced by the rapid evaporation of the water in a vacuum.
The characteristics of the various refrigerants just mentioned are gener-
ally well known, but we may say that ammonia has an extremely pungent
smell, and if present in the atmosphere of a confined space is very poisonous.
Ammonia also attacks copper and its alloys with great readiness, and am-
monia refrigerating plants must therefore be entirely of iron. Ammonia
is also expensive, and the greatest care must be exercised to prevent leaks.
It is a very light gas. The liquid has a high latent heat of evaporation,
a moderate specific volume, and only a moderate degree of compression
is required to liquefy it in the condenser.
C02 has entirely different properties. This refrigerant does not attack
metals, and no special arrangements are necessary in this respect. The
pure gas has no smell, but in practice if it is present in the air in large
quantities, as from a leak, it will be found to have a slightly acid effect on
the nose, rendering it detectable.
Small quantities cannot be detected. CO2 is very heavy, and excess of
it in confined spaces will cause suffocation. It is less dangerous than
ammonia. The liquid CO2 has only a small latent heat of evaporation,
which is a drawback. This, however, is counterbalanced by its small
specific volume, which therefore needs a much smaller compressor than
NH3. A very high compression is required to liquefy the CO2 in the
condenser. CO2 is much cheaper than the other refrigerants.
S02 when dry does not attack metals. It has a very characteristic odour,
and if inhaled even in small quantities may cause serious injury. The
liquid has a moderately high latent heat of evaporation, a point greatly in
its favour. This is, however, offset by its high specific volume, thus
requiring a large compressor. The pressure required to liquefy the SO2
in the condenser is low. If an SO2 machine is required to produce tem-
peratures below 12° F., the liquid SO2 in the refrigerator must be caused
to evaporate under a vacuum. This is a disadvantage which will be dealt
with more fully later on.
As regards expense, SO2 occupies an intermediate position between
NH3 and CO2. Ethyl chloride is not used except in small machines. As
regards its physical properties it has a greater specific volume and lower
vapour pressure than even SO2. These points, however, favour its use
in domestic plants, which are its field of application at present.

